Anxiety disorders are not uncommon in late life. These disorders are associated with greater rates of comorbidities with other psychiatric and medical disorders. Anxiety disorders are also associated with greater morbidity and mortality in late life. These disorders are often under-and misdiagnosed in older individuals given their symptomatic overlap with other medical disorders and drug side effects. Additionally, the diagnostic criteria for anxiety disorders have been developed for younger individuals and not for older adults. Although limited, data from controlled studies indicate that both psychotherapeutic and pharmacotherapeutic modalities are beneficial in the treatment of anxiety disorders in late life.
Introduction
Anxiety disorders are the most prevalent group of psychiatric disorders in the United States [1] and cause significant social and functional impairments for those suffering from these disorders [2] . Although older epidemiological studies have suggested that anxiety disorders are less common in older versus younger individuals, emerging data indicate a higher prevalence of these disorders than previously thought [3, 4] . In this article, we review the data on anxiety disorders in the late life and their treatments.
Epidemiology
The prevalence of anxiety disorders is greater in older adults than previously acknowledged [5] . Anxiety disorders are less common than anxiety symptoms, but are still the most prevalent psychiatric disorder [6] . The rates of anxiety symptoms in older adults are generally 15% to 20%, but are over 40% in individuals who have a disability or chronic medical illness [4] . In one study, clinically significant anxiety symptoms occurred in approximately 17.1% of older men and 21.5% of women [7] . A review of anxiety disorders in late life found that the prevalence of phobias was 3.1% to 10% [3] .
In the Longitudinal Aging Study Amsterdam (LASA) the overall prevalence of anxiety disorders was estimated at 10.2% [5] . Generalized anxiety disorder (GAD) was the most common disorder (7.3%) followed by phobic disorders (3.1%). A populationbased study of older adults found that the 6-month prevalences of post-traumatic stress disorder (PTSD) and sub-threshold PTSD were 0.9 and 13.1%, respectively [8] .
The National Comorbidity Survey Replication (NCS-R) found that among adults 45-59 years in age, the chance of having any anxiety disorder was 30.8% [1] . Specific phobia was the most common with a prevalence rate of 14.1%. This was followed by social phobia (12.4%), PTSD (9.2%), GAD (7.7%), panic disorder (5.9%), agoraphobia without panic (1.6%), and obsessive-compulsive disorder (OCD) (1.3%).
Among adults 60 years or older, the prevalence of any anxiety disorder was 15.3%. Specific phobia was the most prevalent (7.5%) followed by social phobia (6.6%), GAD (3.6%), PTSD (2.5%), panic disorder (2%), agoraphobia without panic (1%) and OCD (0.7%).
The Enquête sur la Santé des Aînés (ESA) study of French-speaking, community-dwelling older adults showed that the 12-month prevalence rate of any anxiety problem varied from 5.6% using the DSM-IV criteria to 26.2% when all subthreshold symptoms of anxiety were considered [9] . Specific phobia was the most common (2%) followed by OCD (1.5%), GAD (1.2%), social phobia (0.7%), panic disorder (0.6%) and agoraphobia (0.3%). However, prevalence rose to 26.2% when sub-threshold or threshold (DSM-IV) anxieties were included. The highest prevalence was for specific phobia at 9.8% followed by agoraphobia (4.5%), GAD (4.1%), panic (3.2%), OCD (3.0%) and social phobia (1.4%).
Risk factors
An epidemiological study divided risk factors for late life anxiety into external and internal [5] . External factors, or stress factors, included chronic medical illnesses, disability, and major illness in spouse. Internal factors, or vulnerability factors, included personality traits of neuroticism and low self-efficacy. In a longitudinal study, anxiety onset was best predicted by having a partner who developed a major illness [10] . The effects of stress and vulnerability factors were additive.
Consequences
Anxiety is an evolutionary response to stressful stimuli [11] . However, pathologic anxiety can be debilitating and harmful [12] . Among older adults, anxiety is associated with reduced physical activity and functional status, poorer self-perceptions of health, decreased life satisfaction, increased loneliness, decreased quality of life, increased service use and greater cost of care [13] [14] [15] [16] [17] .
In a community-based study, 26.1% of older adults with anxiety disorders also met criteria for major depressive disorder while 47.5% of those individuals with major depressive disorder also met criteria for anxiety disorders [18] . In LASA, late life anxiety disorder was associated with significantly more major depression, benzodiazepine use and chronic somatic diseases [19] .
A longitudinal study of community-living older adults found that when compared to baseline at 3-year follow-up, anxiety often progressed to depression or depression with GAD [20] . Additionally, onset of pure depression and depression with co-existing GAD was predicted by loss events, ill health, and functional disability. Remission rates at follow-up were 41% for individuals with depression only, 48% for pure GAD and 27% for depression with co-existing GAD, indicating that comorbid anxiety and depression are poor prognostic indicators.
The National Epidemiologic Survey on Alcohol and Related Conditions found that among older adults, the majority of individuals with GAD had a co-morbid mood or anxiety disorder [21] . Approximately 25% also had a personality disorder. Additionally, individuals with GAD were more likely to have various chronic health problems and poorer healthrelated quality of life.
Higher levels of anxiety and vulnerability to stress have been associated with increased risk of Alzheimer's disease and a more rapid decline in global cognition [22] . In a prospective cohort study of community-dwelling older adults, incident cognitive impairment was associated with baseline anxiety disorders in men, and anxiety symptoms in women [23] . Anxiety symptoms in women were associated with incident amnestic cognitive impairment, whereas anxiety disorders in men were associated with incident non-amnestic cognitive impairment. In a community-based cohort study, cognitive impairment no dementia (CIND) was associated with subclinical GAD in men [23] . In men, but not women, CIND was related to clinical/subclinical GAD whether depression was present or absent.
In a recently published RCT, 55.2% of individuals ≥60 years in age with GAD reported alcohol use in the past month, with a mean weekly frequency of drinks of 5.38 [24] . Approximately 41.7% of participants drank moderately (≤7 drinks per week), 8.5% participants reported at-risk drinking (8-14 drinks per week) and 4.9% indicated heavy drinking (>14 drinks per week). Alcohol use in this study was higher than what has been reported in a previous study of older veterans [25] .
One study found that anxiety disorders in late life are also associated with chronically painful conditions and other commonly occurring diseases [26] , which can result in poorer self-rated physical and/or mental health.
In a longitudinal study a baseline diagnosis of an anxiety disorder in older men, but not women, was associated with an adjusted mortality risk [27] However, another study found that in older individuals with GAD and mixed anxiety-depression, there was no increase in mortality risk [28] .
Assessment
Anxiety disorders in late life are often underrecognized and poorly treated among older adults [4] . In one study, primary care physicians correctly made the diagnosis of GAD or any anxiety disorder in only 1.5% and 9% of the older individuals, respectively [29] . In contrast, in younger individuals, primary care physicians correctly diagnosed GAD in 34.4% [30] . The physical symptoms associated with anxiety/anxiety disorders often overlap with medical disorders that often occur in older adults [29] . Moreover, the current diagnostic criteria for anxiety disorders were developed in younger adults and may not be sensitive in older adults [31] . Furthermore, anxiety disorders in late life are often co-morbid with depression, substance use disorders and cognitive disorders resulting in greater diagnostic complexity [31] .
The first step in diagnosing an anxiety disorder in late life is through a thorough history [31] corroborated by a well-informed family member or significant other [32] . A mental status examination, formal cognitive testing, ruling out or treatment of comorbid psychiatric disorders, physical examination and laboratory testing should also be performed.
The use of standardized assessment scales will help qualify and quantify the anxiety symptoms [33] . These can be divided into self-reported [33] [34] [35] and clinician-rated scales [33, 34] . Neuropsychological testing may be useful for co-morbid personality disorders and /or cognitive disorders. 
Prevention
In a RCT, 170 individuals ≥ 75 years-old with subthreshold depression or anxiety symptoms were randomly assigned to a preventive stepped-care program (n = 86) or usual care (n = 84) [36] . The participants sequentially received a watchful waiting approach, cognitive behavior therapy-based bibliotherapy, cognitive behavior therapy-based problem-solving treatment and a referral to a primary care clinician for medication if required. The 12-month incidence of depressive and anxiety disorders was 50% of the usual care. The stepped-care program was successful in halving the incidence rate of depression and anxiety at 563 euros (412 British pounds) per recipient and 4,367 euros (3, 196 British pounds) per disorder-free year gained when compared with routine primary care [37] .
In a follow-up to the aforementioned randomized controlled trial, the cumulative incidence rate of DSM-IV major depression or anxiety disorders during 24 months was one-half in the intervention group when compared to the usual care group [38] .
Treatments
There is a growing body of literature that both nonpharmacological and pharmacological treatment strategies are beneficial to older adults with anxiety disorders [4, 33, 39] (Tables 1 and 2 ).
Non-pharmacological

Randomized controlled trials
In a trial by Barrowclough et al., 55 individuals with anxiety disorder (mean age: 72 years) were randomized to receive 8-12 sessions of individual and home-delivered CBT or Supportive Counseling (SC) [40] . CBT was superior to SC on the Beck Anxiety Inventory (BAI). On the Hamilton Anxiety Scale A (HAM-A) and State Trait Anxiety Inventory (STAI-T), CBT was equal to SC at the end of treatment and better than SC at 12-month follow-up. In the study by Wetherell et al., 70 older adults with GAD (mean age: 67.1) were randomly assigned to be in a CBT, a discussion (DG) or a waiting period group (WPG) [41] . Participants in both active treatment groups improved compared to the WPG. Although individuals in the CBT group improved on more measures than the DG participants immediately after treatment, there were no differences noted at 6-month follow-up.
In a study by Stanley et al., 85 individuals ≥ 60 yearsold with GAD were randomized to receive 15 CBT group sessions or minimal contact-controls (MCC) [42] . There were significant improvements in worry, anxiety, depression and quality of life in the CBT vs. MCC group post-treatment. Forty-five percent of individuals in the CBT group were classified as responders compared to 8% in the MCC group, but still did not reach normative functioning.
In a RCT by Gorenstein et al., 42 individuals with anxiety disorders who were ≥ 60 years in age were randomized to receive 13 sessions of CBT plus medical management (MM) for medication taper (CBT-MM) and MM only [43] . The investigators found that CBT-MM was superior to MM group in reducing scores on several Hopkins Symptom Checklist-90 subscales. Both groups were similar in reducing the use of anxiolytic medications and scores for worry, state, or trait anxiety and depression. Despite monthly booster sessions, there were losses of treatment gains at 6 months follow-up. Post-treatment response rates on the CGI were better in CBT-MM group compared to the MM group.
In a randomized, controlled trial, 84 individuals ≥ 60 years of age with a diagnosis of generalized anxiety disorder, panic disorder, agoraphobia or social phobia were randomized to be in a 15 sessions of CBT, sertraline, or waitlist control group (WLC) [44] . Although both the CBT and sertraline groups had significant improvements in anxiety, worry and depressive symptoms both at post-treatment and at three-month follow-up, the sertraline group showed superior results on worrying. In a trial by Stanley et al., older adults who were receiving treatment for GAD were randomized to receive either CBT or enhanced usual care (EUC) for three months [45] . Individuals receiving CBT had less worry and depressive symptoms and better general mental health when compared to the EUC group. Response rates defined by worry severity were higher in the CBT vs. EUC group.
In a pilot study, 31 older adults with GAD or unspecified anxiety disorder were randomized to receive either modular psychotherapy (MP) or enhanced community treatment (EnCT) [46] . The investigators found substantial improvements in anxiety symptoms, worry, depressive symptoms and mental health-related quality of life in both treatment groups. Most individuals in the enhanced community treatment group also reported receiving medications or some other form of professional treatment for their anxiety. The individuals who reported major life events or stressors and those who used involvement in activities as a coping strategy made smaller gains than those who did not use these interventions.
Meta-analyses
A meta-analysis of non-pharmacological interventions for late-life anxiety included a total of 15 outcome studies [47] . These studies included 495 participants (mean: 69.5 years) and provided 20 separate treatment interventions. Psychological interventions were more effective than no treatment on self-rated and clinicianrated measures of anxiety with an effect size of 0.55.
In a meta-analysis to evaluate the efficacy of cognitive behavior therapy [CBT] alone, CBT with relaxation training [RT] and RT alone for late life anxiety, data from 19 trials were reviewed [48] . The investigators found that treatments for older adults with anxiety symptoms were, on average, more effective than active control conditions. The effect sizes were comparable to CBT for anxiety in the general population or for pharmacotherapy in anxious older adults. CBT (alone or augmented with RT) did not seem to add anything beyond RT alone. The effects on depressive symptoms were smaller, with no differences among treatment types.
Pharmacotherapy
Benzodiazepines
There are only four published RCTs of benzodiazepines in anxiety disorders in late life, the last of which was completed in 1997. In this section, the trials are arranged in chronological order of publication.
In a multicenter trial, 220 older outpatients with a primary diagnosis of anxiety disorders were randomized to receive oxazepam (n = 108) or placebo (n = 112) over a four-week study period [49] .
Oxazepam reduced symptoms of anxiety more than placebo based on four different clinical scales.
In a double-blind trial, 63 older adults with GAD were randomly assigned to receive 15 mg of ketazolam or placebo daily for 15 days [50] . At the end of this period, if their total HAM-A scores had decreased by at least 25%, treatment was continued unchanged for an additional 15 days. For unresponsive individuals, the ketazolam dose was increased to 30 mg daily. During the initial 15 days, 83% of the ketazolamtreated and 43% of the placebo-treated individuals responded to treatment. During the second 15 days, anxiety scores in ketazolam-treated individuals continued declining with no improvements in the placebo group.
In a RCT, 40 older individuals with anxiety disorder were randomized to receive either alpidem or placebo for three weeks after a 7-day placebo run-in period [51] . Alpidem reduced symptoms of anxiety on all rating scales when compared to placebo. The anxiolytic effect of the drug was evident from day 7 of the study.
Small and Bystritsky studied the tolerability and efficacy of abecarnil, a new partial benzodiazepine agonist, for the treatment of anxiety in older individuals [52] . After a 7-day placebo lead-in period, 182 outpatients were randomly assigned to receive high-or low dose-abecarnil or placebo for 6 weeks, followed by an abrupt discontinuation and a 2-week follow-up period. During the treatment period, the discontinuation rate from adverse events was greater for the group treated with high-dosage (44%) compared to low-dosage abecarnil (14%) or placebo (12%). The most frequently reported adverse effects were drowsiness and insomnia. The low-dosage abecarnil was superior to placebo in reducing anxiety at weeks 2, 3, 4 and 6, and was superior to highdosage abecarnil at weeks 4, 5 and 6. More than half of the individuals in the placebo group showed at least moderate global improvement at weeks 3 and 6. One week after abercanil discontinuation, the placebotreated group had less anxiety than both active drug groups. The most common withdrawal effects were headache and insomnia.
Abecarnil, alpidem, and ketazolam not available in the US. The drugs reduced anxiety to a greater extent than placebo and were fairly well-tolerated. However, these studies were only conducted between 3 and 6 weeks.
Antidepressants
Twenty-five older adults (55-73 years-old) with a DSM-III-R diagnosis of panic disorder were randomized to receive alprazolam, imipramine or placebo for eight weeks [53] . There were no dropouts in the alprazolam group, 10% in imipramine group and 86% in placebo group. Both alprazolam and imipramine reduced the number of panic attacks per week and resulted in improved HAM-A and HAM-D scores compared to baseline. Both drugs were welltolerated using half the normal adult dose daily.
In a pooled secondary analysis of five phase III randomized controlled trials, Katz et al. included 184 adults ≥ 60 years in age with a DSM-IV diagnosis of GAD and total scores of ≥ 18 on the HAM-A [54] . The participants received fixed or flexible doses of venlafaxine ER between 37.5-225 mg a day or matched placebo. On the Clinical Global Impression of Improvement (CGI-I), 66% of the individuals in the venlafaxine ER group responded when compared with 41% in the placebo group (P <0.01). Higher levels of depression were associated with decreased responses of anxiety symptoms. Twenty-three percent of older adults in the venlafaxine ER group discontinued treatment prematurely when compared to 31% of the individuals in the placebo group. The investigators concluded that venlafaxine ER is safe and well tolerated in older adults for the treatment of GAD.
In a RCT, 34 participants ≥ 60 years in age with a DSM-IV diagnosis of anxiety disorder (mainly GAD) and a HAM-A score of ≥ 17 were randomly assigned under double-blind conditions to receive either citalopram or placebo for eight weeks [55] . Eleven (65%) of the 17 citalopram-treated participants responded by 8 weeks when compared to four (24%) of the 17 placebo-treated participants. The response rates for the citalopram group were 10/15 participants (67%) when compared to 4/15 (27%) in the placebo group (P<0.03) for GAD. The most common problematic side effect of citalopram was sedation. Twelve of the 17 citalopram-treated participants complained of at least one side effect when compared to 9/17 placebo-treated participants. The most common side effects in both groups were dry mouth, nausea and fatigue. Side effects decreased in the citalopram group over time, but not in the placebo group. These results support the efficacy of citalopram in the treatment of late-life anxiety disorders.
Alaka et al. conducted a flexible-dosed study to evaluate the efficacy and safety of duloxetine 30-120 mg once daily for the treatment of GAD in older adults [56] . Individuals with GAD who were ≥ 65 years in of age were randomly assigned to doubleblind treatment with either duloxetine or placebo. At week 10, duloxetine was superior to placebo on mean changes from baseline in HAM-A total and Sheehan Disability Scale (SDS) global scores. Treatmentemergent adverse events occurred in ≥5% of duloxetine-treated individuals with a rate double of placebo including constipation, dry mouth and somnolence. The investigators concluded that treatment with duloxetine improved symptoms of anxiety and functioning in older adults with GAD with safety consistent with previous GAD studies.
Other medications
Although mood stabilizers, antipsychotics, prazocin and glutamatergic medications like riluzole and memantine have been used successfully in the treatment of anxiety disorders in younger adults, there are no RCTs of these medications in older individuals [57] .
Combination treatments
In a sequenced treatment combining pharmacotherapy and cognitive-behavioral therapy (CBT) for GAD, individuals who were ≥ 60 years of age initially received 12 weeks of open-label escitalopram [58] and were randomly assigned to: 16 weeks of treatment with escitalopram (10-20 mg/day) plus modular CBT, followed by 28 weeks of maintenance escitalopram; escitalopram alone, followed by maintenance escitalopram; escitalopram plus CBT, followed by pill placebo; or escitalopram alone, followed by placebo. Escitalopram augmented with CBT increased response rates on the Penn State Worry Questionnaire, but not HAMA, compared with escitalopram alone. Both escitalopram and CBT prevented relapse.
Conclusions
Both psychotherapy and pharmacotherapy have been evaluated in controlled studies for the treatment for anxiety disorders in late life. Available data indicate that any psychotherapeutic treatment was better than no treatment for anxiety disorders in late life.
Benzodiazepines and antidepressants have shown benefit in treating anxiety disorders.
